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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized by using the gas or the 
nitrogen gas which contains nitrogen gas in the etching gas used in case an organic compound insulator 
is etched at least. 

[Claim 2] After forming the insulator layer which consists of an organic compound insulator formed on 
the substrate, and an inorganic insulator layer formed on this organic compound insulator, In the 
manufacture approach of the semiconductor device which etches said inorganic insulator layer using a 
resist mask, uses said inorganic insulator layer as a mask further, and etches said organic compound 
insulator Said resist mask is that by which a front face is etched during etching of said organic 
compound insulator. And the manufacture approach of the semiconductor device characterized by 
consisting of film with which the area of said resist mask which carried out plane view of said substrate 
front face at the time of initiation of said etching and termination becomes almost the same. 
[Claim 3] The manufacture approach of the semiconductor device characterized by using the gas or the 
nitrogen gas which contains nitrogen gas in the etching gas used for etching of said organic compound 
insulator at least in the manufacture approach of a semiconductor device according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the semiconductor device 
characterized by the gas or the resist mask used for etching in detail about the manufacture approach of a 
semiconductor device. 
[0002] 

[Description of the Prior Art] It is necessary for a VLSI device in recent years to integrate millions of or 
more components for the chip of several mm angle. Therefore, since it is becoming difficult to realize 
high integration of a component by detailed-ization of a superficial component like before, the 
multilayer-interconnection technique which accumulates wiring more than a duplex, Mie, or it is 
becoming indispensable. On the other hand, development of the process technique which fills not 
knowing and this is hurried [ that the request of high-performance-izing of a component and 
improvement in the speed of the working speed of a device remains, and ]. Reduction of the capacity 
between layers especially by adoption of multilayer-interconnection structure leads to reduction of 
apparent signal delay, and serves as an important element in alignment with the above-mentioned 
request. 

[0003] According to the above-mentioned background, the 3.5 or less-about low dielectric constant 
interlayer insulation film attracts attention to specific inductive capacity epsilon for reduction of the 
capacity between layers. There are an organic system insulator layer and an inorganic system insulator 
layer in this low dielectric constant interlayer insulation film. As the above-mentioned inorganic system 
insulator layer, the SiOF film is typical. This SiOF film attracts attention as a technique in which 
utilization is near, according to the ease of membrane formation that membrane formation by plasma 
CVD is possible. On the other hand, 2-2.5, and a low ingredient have much specific inductive capacity 
epsilon, and an organic system insulator layer is an ingredient with great expectation of utilization 
towards application to the device after the next generation. 

[0004] Thus, the requests of the semiconductor device using the low dielectric constant film as an 
interlayer insulation film are mounting, and the manufacturing technology of the semiconductor device 
centering on the technique which forms the slot for a connection hole or slot wiring in the low dielectric 
constant film is becoming still more important 

[0005]"Tfie organic systenflow dielectric constanf film with great expectation of utilization as an 
interlayer insulation film after the next generation is formed by rotation spreading. Then, a general 
process forms the oxidation silicone film as an object for the etching masks of a protective coat and the 
organic system low dielectric constant film by CVD. In case the slot of a connection hole and slot wiring 
etc. is formed in the above-mentioned laminated structure, the silicon oxide film of the **** upper layer 
for resist masks is etched first, and an organic system low dielectric constant is etched after that. 
[0006] 

[Problem(s) to be Solved by the Invention] However, like before, when performing etching of the silicon 
oxide film and the organic system low dielectric constant film continuously using a resist mask with a 
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thickness of about 0.8 micrometers, since the etch selectivity of the organic system low dielectric 
constant film and a resist mask is low, in the middle of etching of the organic system low dielectric 
constant film, a resist mask is etched and is lost. Therefore, although many radicals (active species) were 
consumed by etching of a resist mask when a resist mask existed, the problem that the overage of the 
radical comes to be carried out to the etching part of the organic system low dielectric constant film at 
the same time a resist mask is lost, the reaction in the etching part becomes superfluous, and the cross- 
section configuration after etching turns into the so-called Boeing configuration has occurred. 
[0007] 

[Means for Solving the Problem] It is the manufacture approach of the semiconductor device made in 
order that this invention might solve the above-mentioned technical problem, and the 1st manufacture 
approach is characterized by using the gas or the nitrogen gas which contains nitrogen gas in the etching 
gas used in case an organic compound insulator is etched at least. 

[0008] By the manufacture approach of the above 1st, since nitrogen gas is used or nitrogen gas is 
included in etching gas at least, an organic compound insulator is etched in different direction with 
nitrogen. Consequently, an etching configuration becomes different direction-like. It seems that oxygen 
combines with the carbon in an organic compound insulator like [ at the time of etching with the etching 
gas containing oxygen or oxygen ], and carbon dioxide gas (for example, CO) is not generated at low 
temperature (for example, 250 degrees - about 300 degrees C) in that case. Therefore, even if it forms 
crevices, such as a connection hole and a wiring gutter, in an organic compound insulator and performs 
metaled embedding to the interior by etching by the manufacture approach of the above 1st, the poor 
embedding of the metal by degasifying of carbon dioxide gas is not generated. 
[0009] After the 2nd manufacture approach forms the insulator layer which consists of an organic 
compound insulator formed on the substrate, and an inorganic insulator layer formed on the organic 
compound insulator, In the manufacture approach of the semiconductor device which etches the above- 
mentioned inorganic insulator layer using a resist mask, uses this inorganic insulator layer as a mask 
further, and etches the above-mentioned organic compound insulator It is characterized by etching a 
front face during etching of an organic compound insulator, and the above-mentioned resist mask 
consisting of film with which the area of the resist mask which carried out plane view of the substrate 
front face at the time of initiation of etching and termination becomes almost the same. 
[0010] By the manufacture approach of the above 2nd, since a resist mask consists of film with which 
the area of the resist mask which the part was etched during etching of an organic compound insulator, 
and carried out plane view of the substrate front face at the time of initiation of etching and termination 
becomes almost the same, a rapid reduction of the area of a resist mask does not take place during 
etching. That is, during etching of the above-mentioned organic compound insulator, this organic 
compound insulator and the above-mentioned resist mask will be etched, and concentration of the active 
species of the etching gas to the etched part in accordance with a big change of an etched field is 
controlled. And since a resist mask does not disappear, the consumption of the radical under etching 
becomes almost fixed. Therefore, since supply of a radical to an etched field becomes almost fixed from 
initiation of etching to termination, where anisotropic etching is maintained, etching advances. 
-t herefore, the s ide atta c hment w all of an etched field does not become the so - called Boeing 
configuratio n. Moreover, the above-mentioned inor g anic insulator layer turns into a protective coat of an 

organic compound Jnsulator.whileJxec.oming^ 

[0011] 

[Embodiment of the Invention] The production process Fig. of drawing 1 explains an example of the 
gestalt of the operation concerning the 1st manufacture approach of this invention. By drawing 1 , a 
sectional view shows as an example the case where a connection hole is formed in an organic compound 
insulator. 

[0012] As shown in (1) of drawing 1 , wiring 12 is formed on the substrate 1 1 . This wiring 12 consists 
for example, of aluminum wiring. On the above substrates 1 1, the wrap organic compound insulator 13 
is formed for the above-mentioned wiring 12. This organic compound insulator 13 consists of a low 
dielectric constant organic compound insulator, for example, consists of the poly aryl ether. The 
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thickness was set to 500nm. Furthermore, the inorganic insulator layer 14 is formed on the above- 
mentioned organic compound insulator 13, and the resist mask 15 is formed further. The inorganic 
insulator layer 14 consists for example, of an oxidation silicone film, and is formed in the thickness of 
600nm. The resist mask 15 forms the opening 16 for forming the resist film in the thickness of 850nm, 
and forming a connection hole through the process of exposure, development, baking, etc. 
[0013] Subsequently, the above-mentioned resist mask 15 is used as an etching mask, and the inorganic 
insulator layer 14 is etched. For example, the magnetron etching system was used for the etching 
system, moreover -- etching gas --****-- an example --******-- octafluoro - butane (C four F8) - [ - 

- a supply flow rate — = — 14 - seem — ] — a carbon monoxide (-- CO — ) - [ — a supply flow rate — = 

- 250 — seem — ] — an argon — (— Ar — ) ~ [ — a supply flow rate ~ = — 100 — seem — ] — oxygen (02) 

- [ ~ a supply flow rate - = - two - seem ~ ] - having used . seem expresses the volumetric flow rate 
(a part for cm3/) in reference condition here, and it is the same as that of the following. Moreover, 
etching conditions made [ the pressure of an etching ambient atmosphere ] the set point of the electrode 
temperature by the side of 1 .6kW and a substrate 20 degrees C for the power of 5.3Pa and an etching 
system. 

[0014] Subsequently, for example, the ECR (Electron Cycrotron Resonance) plasma etching system was 
used for the etching system which etches an organic compound insulator 13. moreover — etching gas — 
as an example - nitrogen (N2) [supply- flow-rate =40sccm] and helium - (helium [supply-flow-rate 
=165sccm]) was used. Moreover, etching conditions made 0.8Pa and microwave power of an etching 
system to 500W (2.45GHz), and made [ the pressure of an etching ambient atmosphere ] the set point of 
the electrode temperature by the side of 100W and a substrate -50 degrees C for RF power. 
[001 5] Gas which gave [ above-mentioned ] explanation and which contains nitrogen gas at least is used 
for etching of the above-mentioned organic compound insulator 13. Or nitrogen gas is used, the above - 
the gas which contains nitrogen gas even if few means the mixed gas of nitrogen gas and inert gas. Or 
although oxygen [ activity / mixed gas / above-mentioned ] is not included, one sort in ammonia (NH3), 
tetrafluoromethane (CF4), hydrogen (H2), chlorine (C12), a hydrogen chloride (HC1), a hydrogen 
bromide (HBr), hydrogen iodide (HI), iodine (I), a bromine (Br2), sulfas hexa full ORAIDO (SF6), etc. 
or two or more sorts may also be included as gas other than oxygen. 

[0016] As a result of etching on the above-mentioned conditions, the above-mentioned resist mask 15 is 
etched and removed during etching of an organic compound insulator 13. And as shown in (2) of 
drawing 1 , the connection hole 18 is formed in the insulator layer 17 which consists of an inorganic 
insulator layer 14 and an organic compound insulator 13. 

[0017] By the manufacture approach concerning the 1st above-mentioned invention, as gas which 
contains nitrogen gas in the etching gas used for etching of an organic compound insulator 13 at least, 
since the mixed gas of nitrogen and helium is used, an organic compound insulator 13 is etched in 
different direction with nitrogen, and the etching configuration of the connection hole 18 does not turn 
into the Boeing configuration, but it has an almost perpendicular side attachment wall to the front face of 
a substrate 1 1 . 

[0018] Next, the etched test sample for chemical analysis (the above-mentioned substrate 1 1 which 
performed the above - mentioned etching) is heated, and evaluation by the t e mperatur e - programm e d - 
desorption s pect roscopy [ TPS (Thermal Desorption Spectrosco py)] which carries out spectral an aly sis 

.ofthe gas desprbed.from_the. test sample_for_chemical_a^^ 

The result is shown in drawin g 2 . As shown in drawing 2 , degasifying of the carbon dioxide gas (CO) 
currently observed near 250 degree C after etching using conventional oxygen was not observed by 
etching using the gas containing the above-mentioned nitrogen. That is because there is no oxygen 
combined with the carbon in this organic compound insulator 13 during etching of the above-mentioned 
organic compound insulator 13. It seems that therefore, carbon dioxide gas (for example, CO) is not 
generated at low temperature (for example, near 250 degrees C - 300 degree C). In addition, the amount 
(Intensity) of degasifying was shown on the axis of ordinate by drawing 2 , and temperature (deg.) was 
shown on the axis of abscissa. 

[0019] Then, as shown in drawing 3 , from a lower layer, the titanium film and the titanium nitride film 
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are formed and the substrate film 21 is formed in the wall of the connection hole 18. The substrate film 
21 is formed also on the inorganic insulator layer 14 in that case. Then, after performing etching by the 
oxygen plasma, the tungsten film 22 was formed on the substrate film 21 on the conditions which embed 
a tungsten to the interior of the connection hole 18. Thus, poor embedding was not generated even if it 
performed metaled (tungsten) embedding to the interior of the connection hole 18. 
[0020] By the manufacture approach of the above 1st, as gas which contains nitrogen gas in etching gas 
at least, since the mixed gas of nitrogen and helium is used, an organic compound insulator 13 is etched 
in different direction with nitrogen. Consequently, the etching configuration became what has an almost 
perpendicular side attachment wall to the front face of a substrate 1 1 . It seems that oxygen combines 
with the carbon in an organic compound insulator 13 like [ at the time of etching with the etching gas 
containing oxygen or oxygen ], and carbon dioxide gas (for example, CO) is not generated at low 
temperature (for example, 250 degrees - about 300 degrees C) in that case. Therefore, even if it forms 
the connection hole 18 in an organic compound insulator 13 and performs embedding of a metal like a 
tungsten to the interior by etching by the manufacture approach of the above 1st, the poor embedding of 
the metal by degasifying of carbon dioxide gas is not generated. 

[0021] Next, the production process Fig. of drawing 4 explains the example of a comparison. Drawing 4 
gives and shows the same sign to the same component part as said drawing 1 . 

[0022] As shown in (1) of drawing 4 , as (1) of said drawing 1 explained, an organic compound insulator 
13 is formed in a wrap condition for the wiring 12 currently formed on the substrate 1 1 with the poly 
aryl ether of a low dielectric constant organic compound insulator, and the inorganic insulator layer 14 is 
further formed with an oxidation silicone film. The resist mask 15 is formed on it. The opening 16 for 
forming a connection hole is formed in this resist mask 15. 

[0023] Subsequently, it is the same as said drawing 1 explained the etching condition at the etching 
system which uses the above-mentioned resist mask 1 5 as an etching mask, and etches the inorganic 
insulator layer 14 for example, using the magnetron etching system. 

[0024] Subsequently, for example, the ECR plasma etching system was used for the etching system 
which etches the organic inorganic film 13. etching gas — as an example — oxygen (02) [supply- flow- 
rate =10sccm] and helium - (helium [supply- flow-rate =200sccm]) was used. Moreover, etching 
conditions set 0.8Pa and the microwave power of an etching system as 500W (2.45GHz), and set [ the 
pressure of an etching ambient atmosphere ] the set point of the electrode temperature by the side of 
100W and a substrate as -50 degrees C for RF power. 

[0025] The above-mentioned resist mask 15 is etched during etching of the above-mentioned organic 
compound insulator 13, and it is lost. Consequently, as shown in (2) of drawing 4 , the connection hole 
18 is formed in the insulator layer 17 which consists of an inorganic insulator layer 14 and an organic 
compound insulator 13. At that time, the part of the connection hole 18 formed in the inorganic insulator 
layer 14 changed into the condition that side etching advanced, and the part of the connection hole 18 
formed in an organic compound insulator 13 became the Boeing configuration. 
[0026] Next, evaluation by temperature-programmed-desorption spectroscopy was performed after 
etching of the connection hole 18. Consequently, as shown in drawin g 5 , degasifying of carbon dioxide 
gas (CO) was obs e rv e d n e ar 250 d e gr ee C. Sinc e this contains oxyg e n in e tching gas, it is for the carbon - 

in an org anic com pound insulator 13 and the oxygen of etching gas joining together, and **** ing as 

carbon-dioxide gasXfor_example,_CO)_with.heating. Inaddition, Jhe.amount (Intensity)_of_degasifymg„ 

was shown on the axis of ordinate by dr awing 5 , and temperature (deg.) was shown on the axis of 
abscissa. 

[0027] Then, as shown in drawi ng 6 , the substrate film 21 which becomes the wall of the connection 
hole 1 8 from the titanium film and the titanium nitride film from a lower layer is formed. The above- 
mentioned substrate film 21 is formed also on the inorganic insulator layer 14 in that case. Then, after 
performing etching by the oxygen plasma, the tungsten film 22 was deposited on the substrate film 21 
on the conditions which embed a tungsten to the interior of the connection hole 18. Thus, when it was 
going to perform metaled (tungsten) embedding to the interior of the connection hole 18, the poor 
embedding by the desorption of carbon dioxide gas occurred. Therefore, as explanation was given 
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[ above-mentioned ], it is necessary for etching of an organic compound insulator 13 to use the gas or 
the nitrogen gas which contains the nitrogen gas which can be etched, without including oxygen. 
[0028] Next, the production process Fig. of drawing 7 explains an example of the gestalt of the 
operation concerning the 2nd manufacture approach of this invention. Drawing 7 shows as an example 
the case where a connection hole is formed in an organic compound insulator. 

[0029] As shown in (1) of drawin g 7 , wiring 12 is formed on the substrate 11. This wiring 12 consists 
for example, of aluminum wiring. On the above substrates 1 1, the wrap organic-compound-insulator 
film 13 is formed for the above-mentioned wiring 12. This organic compound insulator 13 consisted of a 
low dielectric constant organic compound insulator, for example, consisted of the poly aryl ether, and set 
that thickness to 500nm. Furthermore, the inorganic insulator layer 14 is formed on the above- 
mentioned organic compound insulator 13, and the resist mask 15 is formed further. The inorganic 
insulator layer 14 consists for example, of an oxidation silicone film, and is formed in the thickness of 
600nm. The resist mask 15 forms the opening 16 for forming the resist film in the usual thickness of 1.2 
micrometers thicker than 850nm, and forming a connection hole through the process of exposure, 
development, baking, etc. as thickness which remains also after etching an organic compound insulator 
13. 

[0030] Subsequently, for example, the magnetron etching system was used for the etching system which 
uses the above-mentioned resist mask 15 as an etching mask, and etches the inorganic insulator layer 14. 
Moreover, etching gas and etching conditions are the same as that of said 1st manufacture approach. 
Subsequently, to the etching system which etches an organic compound insulator 13, etching gas and 
etching conditions are the same as that of said 1st manufacture approach, using for example, an ECR 
plasma etching system. 

[0031] Although a part for a management is etched and the above-mentioned resist mask 15 is removed 
during etching of the above-mentioned organic compound insulator 13 As are shown in (2) of drawing 7 
and the front face of the substrate 1 1 at the time of initiation of the above-mentioned etching is indicated 
to be the area SI (field shown with the slash except opening 16) of the resist mask 15 which carried out 
plane view to (3) of drawing 7 The area S2 (field shown with the slash except opening 16 and the 
connection hole 18) of the resist mask 15 which carried out plane view of the front face of the substrate 
1 1 at the time of termination of the above-mentioned etching consists of resist film which becomes 
almost the same. If it etches using the resist mask 15 which consists of such resist film, as shown in (4) 
of drawing 7 , the insulator layer 17 which consists of an inorganic insulator layer 14 and an organic 
compound insulator 13 will be etched in different direction, and the connection hole 18 will be formed. 
The configuration of the opening 16 which the resist mask 15 remains and carried out plane view of the 
front face of a substrate 1 1 is the same as that of etching before almost in that case. In addition, (1) of 
above-mentioned drawing 7 and (4) showed the expanded sectional view near the connection hole, and 
they showed the top view which expresses the substrate 1 1 whole with (2) of above-mentioned drawing 
7 , and (3) typically, and the partial enlarged drawing. 

[0032] By the manufacture approach concerning the 2nd above-mentioned invention, the resist mask 15 
The area SI of the resist mask 15 which the part was etched during etching of an organic compound 
insulator 13, and carried out plane vi e w of th e front fac e of th e s ubstrat e 1 1 at th e tim e of initiation of — 

etchin g. Since it is formed by the film by which the area S2 of the resist mask 1 5 which carried out plane 

view of,the_front_face„of the, substrate ji_aUhe^ime_ofi^ same, 

a rapid reduction of the area of the resist mask 15 does not take place during etching. That is, during 
etching of the above-mentioned organic compound insulator 13, this organic compound insulator 13 and 
the above-mentioned resist mask 1 5 will be etched, and concentration of the active species of the etching 
gas to the etched part (connection hole 18) in accordance with a big change of an etched field (the 
connection hole 18 and resist mask 15) is controlled. And since the resist mask 15 does not disappear, 
the consumption of the radical under etching becomes almost fixed. Consequently, since the anisotropic 
etching of an etched field is maintained from initiation of etching to termination, the side attachment 
wall of the connection hole 18 of an etched field does not become the so-called Boeing configuration, 
but it becomes possible to form the connection hole 18 which has an almost perpendicular side 
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attachment wall to the front face of a substrate 11. Moreover, and the above-mentioned inorganic 
insulator layer 14 was stabilized to the organic compound insulator 13, it turns into a protective coat 
with specific inductive capacity low in comparison, while it becomes the etching mask of an organic 
compound insulator 13, since it consists of silicon oxide. 

[0033] With the gestalt of each above-mentioned implementation, as an example of an organic 
compound insulator 13, although the poly aryl ether was mentioned, it is not limited to it. For example, 
an organic compound insulator 13 should just be a low dielectric constant organic compound insulator 
which has the structure expressed with a chemical formula (1). An annular fluororesin and a siloxane 
copolymer are one of such things, for example. 
[0034] 
[Formula 1] 




(1) 



CiC*. x = 0, K y = 0 ( K z = 0, 1, 2) 

[0035] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (2). Fluoride poly aryl ether system 
resin [for example, poly fluoro aryl ether resin:FLARE (trade name)] is one of such things, for example. 
[0036] 



[Formula 2] 





F 


F F 


F "i 














_ ^ 
F 


F F 


O — R — - 0 — 


— (2) 


F 


n 



[0037] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (3). Poly pentafluoro styrene is one 
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of such things, for example. 

[0038] 

[Formula 3] 

H H 
I I 
C C ■ 




H 



(3) 



[0039] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (4). Polytetrafluoroethylene system 
resin [the for example, Du Pont:Teflon AF (trade name)] is one of such things, for example. 
[0040] 
[Formula 4] 



-f F '- CF £ — t 



CF 

\ 

O 



It 



CF 



(4) 



[0041] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (5). Polly 1 and 4-fluoro 
methylbenzene are one of such things, for example. 
[0042] 



[Formula 5] 




(aw ,-- n --B]E© tt B0- 



[0043] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (6). Polyimide resin fluoride is one 
of such things, for example. 
[0044] 
[Formula 6] 
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R 2 — N 



C 0 .CO 

/ \/\ 

.R N 

\/\/ 

CO CO 



(6) 



R 2 : - R 4 - C (CFg > 2 — R 4 — 
R 3 : ^R 5 - C (CF 3 ) 2 -R 5 ^ 



[0045] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 

insulator which has the structure expressed with a chemical formula (7). The Pori naphthalene fluoride is 

one of such things, for example. 

[0046] 

[Formula 7] 
H H 



(7) 




[0047] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (8). Polyimide resin is one of such 
things, for example. 
[0048] 
[Formula 8] 
' CO .CO 



2 / \ 3 X \ 
R — N R J N 



CO 



CO 



(8) 



<SW», R 2 : - R 4 - C (CH 3 ) 2 — R 4 — 
R 3 : ^R 5 - C (CH 3 ) 2 — R 5 C 



[0049] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (9). There is poly aryl ether resin 
used for the organic compound insulator explained, for example by above-mentioned drawing 1 as such 
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a thing. 
[0050] 
[Formula 9] 



FT— 0 




(9) 



H H H H 



[0051] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (10). Polly 2, 3, 5, and 6 and - 
tetrafluoro-para xylene resin are one of such things, for example. 
[0052] 

[Formula 10] 

F F 



CH„ -ff V- CH„ 



2 \ / 



(10) 



[0053] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 
insulator which has the structure expressed with a chemical formula (1 1). Polly para xylene resin is one 
of such things, for example. 
[0054] 

[Formula 11] 



CH, 



(11) 



<5£*, nttiEOitt) 

[0055] Or an organic compound insulator 13 should just be a low dielectric constant organic compound 

instilatnr_which has the structu re expressed w ith a chemical formula (12). Poly_naphthalene resin is one 

of such-things,-for-example 

[0056] 

[Formula 12] 
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H 



H 




n 



(i 2) 



H 



H 



[0057] 



[Effect of the Invention] As mentioned above, since the gas which consists of nitrogen is used according 
to the 1st manufacture approach of this invention or nitrogen gas is included in etching gas at least as 
explained, an organic compound insulator can be etched in different direction with nitrogen. Since it 
seems that carbon dioxide gas (for example, CO) is not generated at low temperature (for example, 250 
degrees - about 300 degrees C) in that case, even if it forms crevices, such as a connection hole and a 
wiring gutter, in an organic compound insulator and performs metaled embedding to the interior, the 
poor embedding of the metal by degasifying of carbon dioxide gas is not generated. Therefore, it 
becomes possible to realize metaled good embedding. 

[0058] Since a resist mask consists of film with which the area of the resist mask which carried out 
plane view of the substrate front face at the time of initiation of etching and termination becomes almost 
the same according to the 2nd manufacture approach of this invention, a rapid reduction of the area of a 
resist mask does not take place during etching. Therefore, since concentration of the active species of the 
etching gas to an etched part is controlled and a resist mask moreover does not disappear, the 
consumption of the radical under etching becomes almost fixed. Therefore, it is avoidable that 
anisotropic etching becomes possible and the side attachment wall of an etched field becomes the so- 
called Boeing configuration. 
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* NOTICES * 

JPO and NCI PI are not 
damages caused by the 



responsible for any 

use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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